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W^^S^I^med is: 

1 . A method for preparing infrared absorbing cyanine dyes of the 
structure: 



in which: 

Ri is hydrogen, or Ri is one or nnore alkyi, alkoxy, carboxyl, nitro, cyano, 
trifluoromethyl, acyl. alkyI or aryl sulfonyl, or halogen groups, or Ri is the atoms 
necessary to form a substituted or unsubstituted benzo group; 

R2 is alkyI, aryl, or aralkyi; 

Nu is halogen, substituted or unsubstituted phenoxy, substituted or 
unsubstituted thiophenoxy, or substituted or unsubstituted diphenylamino; 

Y is O, S. NR', or C(R')2. where R' is hydrogen or alkyI; 

m is zero or one; 

n is two, three, or four; and 

A is an aromatic group that has n sulfonate groups; 

the method comprising the steps of: 

a) reacting an activated methylene group containing a heterocyclic 
base of the structure: 




A"- 



n 




with a compound of the structure: 
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and forming an internnediate in a reaction mixture; 

in which W is 0 or Ar-N, Ar is an aromatic group, X". is an anion, and m is 
zero or one, and 

b) adding a salt of A to the reaction mixture; and 

5 c) isolating the infrared absorbing cyanine dye; 

in which the infrared absorbing cyanine dye is the only compound isolated 
in the method. 

2. The method of claim 1 in which Ri is hydrogen; Ra is methyl, ethyl, 
/7-propyl, or n-butyl; Nu is chloro, phenoxy, thiophenoxy, or diphenyf amino; and 

10 YisC(CH3)2. 0,orS. 

3. The method of claim 2 in which A is selected from the group 
consisting of biphenyl-4,4'-disulfonate; diphenyl ether-4,4'-disolfonate; stilbene- 
2,2'-disulfonate; 2,2'-dihydroxy-4,4'-dimethoxybenzophenone-5,5'-disulfonate, 
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4. The method of claim 2 in which n is 2 and A is 4,5-dihydroxy-1 ,3- 
benzenedisulfonate. 

5. The method of claim 1 in which Nu is chloro. 

5 6. The method of claim 5 in which Ri is hydrogen; R2 is methyl, ethyl, 

n-propyl, or n-butyl; and Y is C(CH3)2, O, or S. 

7. The method of claim 6 in which n is 2 and A is 4.5-dihydroxy-1 ,3- 
benzenedisulfonate. 

8. The method of claim 7 in which Y is C(CH3)2. 

10 9. The method of claim 8 in which n is 2 and A is 4,5-dihydroxy-1 ,3- 

benzenedisulfonate. 

10. The method of claim 1 additionally comprising, after step a) and 
before step b), an additional step of adding a substituted or unsubstituted 
phenoxy, a substituted or unsubstituted thiophenoxy, or a substituted or 

1 5 unsubstituted diphenylamino compound to the reaction mixture. 

1 1 . The method of claim 10 in which Ri is hydrogen; R2 is methyl, ethyl, 
n-propyl, or n-butyl; Nu is phenoxy, thiophenoxy, or diphenyl amino; and Y is 
C(CH3)2 O, or S. 

12. The method of claim 1 1 in which A is 4,5-dihydroxy-1 ,3- 
20 benzenedisulfonate. 

13. The method of claim 12 in which Y is C(CH3)2. 

14. The method of claim 13 in which n is 2 and A is 4, 5-di hydroxy- 1,3- 
benzenedisulfonate. 
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1 5. The method of claim 1 in which the dye is isolated by filtration. 

16. The method of claim 15 in which Ri is hydrogen; R2 is methyl, ethyl, 
n-propyl, or n-butyl; Nu is chloro, phenoxy, thiophenoxy, or diphenyl amino; and 
Y is C(CH3)2. O, or S. 

5 1 7. The method of claim 1 6 in which A is 4.5-dihydroxy-1 .3- 

benzenedisulfonate. 

18. The method of claim 1 in which: 

Ri is hydrogen; R2 is methyl, ethyl, n-propyl, or n-butyl; Nu is chloro; Y is 
C(CH3)2, O, or S; and A is 4.5-dihydroxy-1,3-benzenedisulfonate; and 

10 the method consists essentially of steps a), b), and c). 

19. The method of claim 1 in which: 

Ri is hydrogen; R2 is methyl, ethyl, n-propyl, or n-butyl; Nu is phenoxy, 
thiophenoxy, or diphenyl amino; R2 is methyl, ethyl, n-propyl, or n-butyl; Y is 
C(CH3)2, O, or S; and A is 4,5-dihydroxy-1,3-benzenedisulfonate; and 

15 the method consists essentially of steps a), b), c), and an additional step 

of adding a substituted or unsubstituted phenoxy, a substituted or unsubstituted 
thiophenoxy, or a substituted or unsubstituted diphenylamino compound to the 
reaction mixture. 
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EXAMPLE 7 

[0080] This example illustrates the one pot synthesis of 

2- [2-[2.chlcro-3-[(13-dihydro-l,33-triniethyl-2H-iGdol-2- 
ylidene)etby]idene]-l-cyclohexen-l-yI]ethenyl]-l,3,3-trirn- 
cthyl-3H-lndolium, salt with 4.5-dihydroxy-l,3"benzenedLS- 
ull'onic acid (2:1) (Compound 1) from intermediate A, 
without a calalyst- 

[0081] in a 250 ml thsk equipped with a stirring bar and 
a condenser attached to a Dean-Siark trap, 11.8 g of Fisher's 
base, 3.45 g of iotermediaie A, 5.0 g of 36.5% hydrochloric 
acid, 50 ml of benzene and 100 ml of n-propanol were 
healed al reflux in an oil bath healed ai 100** C. fur 3 h. After 
3 h, no further water was collected in ihe Dean-Stark trap. 
The reaction fiask was attached to a rotary evaporator and 
the solvents evaporated. The residual green material was 
dissolved in 150g of ethaool and 150 g of water was added. 
The resulting dark-green solution was then added drop-wise 
to a solution containing 10 g of disodium 4,5-dihydroxy-l, 

3- ben2enedisulfonic acid (from Aldricb) in 50 g of water and 
50 g of ethanol while stirring. The resulting precipitate was 
collected by filtration, washed with 2x50 ral of ethyl acetate, 
and dried al ambient temperature overnighl. Yield: 11.5 g. 

[0082] Proton NMR (in DMSO-dJ: delta: 1.66 (24H, s), 
1.86 (4H, br), 2.71 (8H, l), 3.68 (12H, s), 630 (4H, d), 6.97 
(3H, s), 7.20-7.35 (5H, m), 7.35-7.50 (8H, m), 7.62 (4H, d), 
8.25 (4IK d), 8.88 (IIL s), and 10.60 (111, s). 

[0083] Having described tlie invention, we now claim the 
following and their equivalents. 



1-5. (canceled) 

6. A process for the production of siloxane oUgomers of 
Ihe general formulae I or 11 



-Si — 0--Si 



K 



-Si R 



K 



R — SiH-O — Si R 

I 

o- 



in which x is an integer from 0 to 1000, y is a number from 
1 to 1000, and the subsiituenLs R are idsniical or different 
and consist of function a lised alkyl groups, (C-,-C^^)aU;Yl, 
(Cj-C4)alkoxy, (C3-C4)haloalkoxy, phenyl, aryl, aralkyl or 
hydroxy groups, wherein at least one functiona lised alky] 
group is present per oligomer molecule, the method com- 
prising: 

treating a halogenalkyltrihalogensilane to oligomerization 
in the presence of alcohol and water and co-oligomer- 
ized with al least one of a (C3-Cj8)-alkyl-, phenyl-, 
aryl- or aralkyl-trihalogensilane and silicon tetrachlo- 
ride, optionally modifying a halogenalkyl fimction in a 
further step. 



7. The process for the production of the siloxane oligomer 
according to claim 6, further comprising modifying the 
halogenalkyl fimction with ammonia and separating ammo- 
nium halide. 

8. The process for the production of the siloxane oligomer 
according to claim 6, further comprising modifying the 
halogenalkyl function with sodium meihatrylaie or poiiis- 
sium meihacrylate and separating sodium halide o." poias- 
sium halide. 

9. The process for the production of the siloxane oligomer 
according to claim 6, further comprising modifying the 
halogenalkyl function with ammonia and hydrogen sulfide 
or ammonium hydrogen sulfide and separating ammonium 
halide, or modifying with sodium hydrogen sulfide or potas- 
sium hydrogen sulfide separating sodium halide or potas- 
sium halide. 

10. TIic process for ihe production of the siloxane oligo- 
mer according to claim 6, further comprising modifvicg the 
halogenalkyl function with sodium, potassium or ammo- 
nium rhodanide and separating .sodium, jx)tassium or ammo- 
nium halide. 

11. The process for the production of the .siloxane oligo- 
mer according to claim 6, further comprising modifying the 
halogenalkyl function with sodium azide and separating 
sodium halide. 

12. The process for the production of the siloxane oligo- 
mer according to claim 6, further comprising modifying the 
halogenalkyl function with sodium polysulfide or with 
sodium sulfide and sulfur or sodium polysulfide and sodium 
sulfide, and separating .sodium halide. 

13. A rubber composition containing a siloxane oligomer 
of ihe general formulae I or 11 



I 

R Si O-hSi- 

I 

R 



R 
I 

-Si- 

I 

R 



H 
I 

R Si —ho Si R 

I 

o- 



in which x is an integer from 0 to 1000, y is a number from 
1 to liOOO, and the substituenls R are identical or diflerenl 
and consist of functional ised alkyl groups, (Cj-Cj3)alkyl, 
(Cj-C4)alkoxy. (Cj-C4)haloalkoxy. phenyl, aryl, aralkyl or 
hydroxy groups, wherein al least one funclionalised alkyl 
group is present per oligomer molecule as a coupling agents. 

14. A mbber composition, comprising rubber, at least one 
of a precipitated siJica and carbon black, and a siloxane 
oligomer of the general formulae I or H 



R — Si — o- 

I 

R 
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R 
I 

R — Si- 
I 

o- 



-conlinued 

R 
I 

O Si — 



in which x is an integer from 0 !o 1000, y is a number frona 
1 to 1000, and the substituents R are identical or different 
and consist of functionalised alkyl groups, (C^-Cjy)alkyl, 
(Cj-C4)alkoxy, (Cj-CJhaloalkoxy, phenyl, aryl, aralkyl or 
hydroxy groups, wherein al least one functionalised alkyl 
group is present per oligomer noolecule. 

J5. The rubber composition according to claim 14 
wherein the rubber is polybutadien, polyisoprene, styrene/ 
butadiene copolymers with styrene oontem of 1 to 60 wi. %, 
isobulylene/isuprtne copolymers, buladiene/acrylonilrile 
copolymer with acrylonitrile content of 5 to 60 wt. %, 
ethylene/propylene/dicnc copolymer of mixtures of these 
rubbers. 

16. The rubber composition according lo claim 14 further 
comprising at least one or a reaction accelerator, reaction 
retarder, anti-ageing agent, stabilizer, processing auxiliary, 
plasticizer, wax, metal oxide, and activator. 

17. A process for making a rubber composition compris- 
ing mixing a rubber with a siloxane oligomer of the general 
formulae 1 or 11 



R 
I 

R — Si O- 

I 

R 



-Si- 
I 

R 



19. A rubber tire containing a siloxane oligomer of the 
general formulae 1 or II 



I 

R Si- 

I 

R 



R 
I 

R — Si- 
I 

O- 



R 



-Si O- 

I 

R 



R 
I 

O — Si- 



ill which X is an integer from 0 to 1000, y is a number fron] 
1 to 1000, and the substituents R are identical or different 
and consist of fiinciioualised alkyi groups, (C-,-C38)alkyl, 
(Ci-C4)alkoxy, (Cj-C4)haIoalkoxy, phenyl, aryl, aralkyl or 
hydroxy groups, wherein at least one functionalised alkyl 
group is present per oligomer molecule. 

20. A shaped rubber article containing a siloxane oligomer 
of the general formulae I or 11 



-Si- 



R — Si- 
I 

o- 



R 

I 

-Si- 

I 

R 



R 
I 

-Si- 



R 

I 

-Si- 
I 



in which x is an integer from 0 to 1000, y is a number from 
1 to 1000, and ibe substituents R are identical or different 
and consist of functionalised alkyl groups, (Cj-Cjg)alkyl, 
(Ci-Q)3lkoxy, {CVCJhaioaikoxy, phenyl, aryl, aralkyl or 
hydroxy groups, wherein at least one functionalised alkyl 
group is present per oligomer molecule. 

21- A process for ihe production of siloxane oligomers of 
the general formulae I or II 



in which x is an integer from 0 to 1000, y is a number from 
1 to 1000, and Ihe substituents R are identical or diffcrcni 
and consist of functionalised alkyl groups, (C3-Q8)alkyl, 
(Cj-C4)alkoxy, (Ci-C4)haloalkoxy, phenyl, aryl, aralkyl or 
hydroxy groups, wherein al least one functionaHsed alkyl 
group is present per oligomer molecule, 

a filler and optionally a rubber auxiliary substance in at 
least one thermomechanical mixing stage at 100 to 

170" C, and 

adding the resulting mixture to an internal kneader or 
roller at 40 lo 110*" C. together with a crosslinking 
agent. 

18. The process according to claim 17 further comprising 
shaping the resulting mbber composition into the desired 
article and vulcanizing to obtain a vulcanized mbber article. 



R 
I 

-Si — oH-si 



R 

I 

-Si- 



R 

I 

-Si R 

I 



R 
I 

-Si- 



in which x is an integer from 0 lo 1000, y is a number from 
1 to 1000, and the substituents R are identical or different 
and consist of functionalised alkyl groups, (Ci-Cj8)alkyl, 
(Cj-r4)alkoxy, (Cj-C4)haloalkoxy, phenyl, aryl, aralkyl or 
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hydroxy groups, wherein al leasl one funclionaiised alkyl 
group is present per oJigomer molecule, ihe melhod com- 
prising: 

treating a halogenalkyltrihalogensilane looligomerizalion 
io the presence of alcohol and water and optionally 
co-oligumcrized with al least one of a (Cj-C^g)- alkyl-, 
phenyl-, aryl- or aralkyl-trihalogcnsilanc and silicon 
tetrachloride, and 

modifying the halogenalkyl function with: 

a) ammonia and separating ammonium balide, 

h) sodium methacrylate or potassium methacrylate and 
separating sodium halide or potassium halide. 



c) ammonia and hydrogen sulfide or ammonium hydrogen 
sulfide and separating ammonium halide, 

d) sodium hydrogen sullide or potassium hydrogen sulfide 
and separating sodium halide or potassium halide, 

e) sodium, potassium or ammonium rhodanide and sepa- 
rating sodium, potassium or aninioniuiu halide, 

f) sodium azidc and separating sodium halide, or 

g) sodium polysulfide, sodium sulfide and sulfur, or 
sodium polysulfide and sodium sulfide, and separating 
sodium halide. 



